The bacteria commonly described in biliary tract infections include Escherichia coli, Klebsiella sp., and enterococci. Recently, it has also been recognized that anaerobes, and especially Bacteroides fragilis, may be more commonly involved in biliary tract infections than had been appreciated (4, 5, 7, 12) . Acute obstructive suppurative cholangitis, which is the most severe and fulminant form of biiary tract infections, appears to be related to complete obstruction of bile flow within the common duct in the presence of pathogenic bacteria. Anaerobic bacteria have been isolated frequently from various parts of the biliary tract under different conditions (3, 8) ; if the flow of bile which contains anaerobes is obstructed, then it is reasonable to assume that these anaerobic bacteria may assume a pathogenic role. In this study, investigation of bacteria from bile from 23 patients with acute obstructive suppurative cholangitis was performed with improved anaerobic techniques.
MATERIALS AND METHODS
Medical records of all patients who underwent biliary tract surgery in Tokyo Metropolitan Geriatric Hospital between 1972 and 1979 were reviewed. Twenty-three patients had a diagnosis of acute obstructive suppurative cholangitis. No patient had had previous biliary tract surgery. The features essential for diagnosis were abdominal pain, fever, chills, leukocytosis, jaundice, lethargy, shock, complete biliary obstruction, and pus in the common duct at surgery, which was determined by the operating surgeons and was verified on the gram-stained smears in the laboratory. No patient with recurrent pyogenic cholangitis or ascending cholangitis associated with liver flukes as seen in Southeast Asia was included. Fourteen patients had not received antibiotics before surgical procedures. Seventeen patients underwent emergency surgery within 48 h after onset of the illness. Bile was collected either by direct puncture of the gallbladder with a sterile syringe during the initial stage of laparotomy (cases 1 through 22) or by puncture of the common duct at percutaneous transhepatic cholangiography (case 23). The specimens were sent to the bacteriology laboratory either in a syringe with a rubber stopper on the needle or in an anaerobic transporter (Anaerobic Porter, Clinical Supply Co., Kawashimacho, Gifu, Japan).
Bacteriological examination was carried out with the methods described in an earlier report (12 t-t-.9 l t -. : , te-9 9 9 9 te-9 t ---. 
DISCUSSION
Numerous reports describe the bacteriology of biliary tract infections, but few distinguish adequately between acute obstructive suppurative cholangitis and other forms of biliary tract infections. Saik et al. performed clinical and bacteriological studies on 28 patients with cholangitis who had undergone biliary tract surgery. They found that 16 of the 28 patients had growth of more than one organism in bile culture (11) . The major bacteria isolated were primarily gram-negative enteric coliform and Streptococcus sp. With regard to anaerobic bacteria, Saik et al. found two strains of Bacteroides and one strain of Clostridium (11) . Patients with suppurative cholangitis of varying degrees of severity seem to be included in their series, whereas all of the patients in our study had the complex of fever, jaundice, and abdominal pain (with or without hypotension), suggesting cholangitis, with complete biliary obstruction and common duct pus.
There is general agreement that a polymicrobial biliary infection, involving both aerobes and anaerobes, tends to occur frequently in the presence of a common duct stone and has somewhat more severe clinical manifestations (1, 12 Although bacteremia was present in only 10 of the 23 patients, blood cultures were not performed in 11 patients (Table 3) ; therefore, there was an 83% incidence of bacteremia in the patients cultured. Aeromonas sp. and Pseudomo-VOL. 14, 1981 nasputrefaciens were isolated from the blood of one patient each, but not from bile (cases 3 and 14) . This discrepancy is difficult to explain. However, it is probable that these bacteria might have been overlooked in the bile cultures, since case 14 yielded four different types of bacteria from bile and case 3 yielded as many as six types. The isolation of Aeromonas sp. and P. putrefaciens from the biliary tract was described by von Graevenitz et al. (13, 14) , and Aeromonas bacteremia from hepatobiiary disease was reported by DeFronzo et al. (2) .
Despite frequent isolation of anaerobes from bile cultures, no anaerobic bacteremia was found in our patients. A low incidence of anaerobic bacteremia in biliary tract sepsis was also indicated by England and Rosenblatt (4). Similar results were noted in an animal model of intraabdominal sepsis. Rats, which were implanted intraperitoneally with a gelatin capsule containing an inoculum of pooled cecal contents, developed peritonitis with bacteremia during the early stage after implantation and then developed intra-abdominal abscesses (15) . The dominant bacteria in abscess contents were B. fragilis and Fusobacterium sp., with lower concentrations of E. coli and enterococci. In contrast, blood cultures drawn 24 to 72 h after implantation yielded primarily E. coli. B. fragilis bacteremia was found in 2 of 10 animals (10). However, subsequent studies indicated that B. fragilis appeared in the bloodstream very rapidly after implantation and was cleared from the blood of most animals by 24 h (9). In our patients, not all blood samples for culture were drawn immediately after onset of the disease. It is possible that the delay in blood culture may have resulted in missed B. fragilis bacteremia.
In patients with acute obstructive suppurative cholangitis, anaerobes in the biliary tract may not merely be commensals, but may play a role in the purulent process. Lykkegaard Nielsen et al., who have studied an animal model of biliary tract infection, demonstrated that a combined B. fragilis and E. coli infection leads to a greater mortality and to a more frequent occurrence of liver abscesses than a purely aerobic or purely anaerobic infection (6) .
Since acute obstructive suppurative cholangitis is commonly polymicrobial with mainly enteric facultative bacteria and anaerobes, antimicrobial therapy, which is directed at either the bacteremia or the postoperative infection, should provide adequate coverage for enteric coliforms, enterococci, and anaerobic bacteria.
